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CHAPTKR I 



IITTODUCTION 

A recent poll indiceteu the folio * inp desires of office verier 3 
in the order of their importance: none;/; >-oo< working conditions; secur- 
ity; a sense of satisfaction; prestige; variety of ork; recognition; end 
opportunity for expression* 1 . .-e note that "good working conditions 11 is 
placed second in importance. Cood working conditions mean more then a 
happy office "esprit" — the; also mean the uh; sical surroundings j.n which 
a person nust .ork. This suojeet has been raining in importance through 
the years, and a ealth of n*texi«l has been written on good office 
design and layout. This paper represents a coaification of recent articles 
on the subject. 

To illustrate the importance of good physical surroundings the 
follorinp editorial is of intrest: 

In connection with its recent National Office furniture eek, the 
Office Furniture Association emphasized the belief of its leaders that 
failure to hold office employees is due largely to an cut.. odea office 
surroundings. Along the same lines, A.C. Howard, president of Clobe- 
Kernicke Co. tolc the recent annual neoting of ti.e Office Equipment 
manufacturers Institute that "good surroundings ensure gooo vror!*ers" . 

This paper rill enumerate principles which should be taken into 
account in designing an office. It will concentrate on the physica l 
aspects of food layout =na design, end no attempt will t>e r-.ace to bhew 
how a study of work or paper flow influences the proper place ent cf 
office equipment or space utilization. 

Factors involved in Of lice Design 



Homer 3. Harrison, hat does a modern Office Cost? , Office 
l'ana«rei.e.it and Equipnent, August 1?5^, p. 2 h. 

'''Editorial, Ofi’ice Vnnagerent and Bouipment, December 1V52, p. 19 
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what are the factors involved in office desifn?. The fundamentals 



involved can be enumerated as follows: 

1* Office layout (involvinjr planninr mid standards) 

2. Liphtinr 

3 . Partitions 

.... tir Conuitio.iini, or Ventilation 
s. Under floor Ducts 

6. Floor Coverings 

7. Acoustical Treoh-ent 

8. Painting 

5. I'm -dture and Equipment 

10. Gervice Facilities 

11. Decorations (involving color, venetial blinds, draperies, and 
other ele .ents of a decorative character)-^ 



%.0.t.A. i uarterl; l.evie- 
Manace-jsnt Association), York, 



(issued to members 

If. Y., J .urinary 1, 



3f the life Office 
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CHAPTER II 

LIGHTING AND COLOR IN AH OFFICE 
Color 

Col 02' and lighting go hand-in- .and. Correct color and lighting 
car. often overcome many han leaps imposed by space, location, personnel 
and peculiar problems afi ecting an individual station or tyre of -orb 
ehich must be done. 



Color, for exwple, lack: size, v .tight, chape or material 
Color cannot be seen without the aid of 11 / ht 

Sclor is subject to changed appearance eno.er different tyres and 

intensities of illumination. 



Yet — it con look .arm or cold, bright or depressing:, pleasing or 
irritating, stimulating or relaxing, clear or c.inry. The color of walls , 
ceilings, floor coverings, oesks, • nd other furniture can govern psychologi- 
cal! moods. I.-, addition to the cholo^.ical moc_s of people inducec. oj 
color, other practical considerations influence fckeice cf color j glarii^g 
white .alls, for example, soil too readilly, arc often ^ffer no rest r id 
relaxation to tnc ey/e sv office workers Iock up fro" the white pap ro o.i 
their desks or in their typ euriters. Dr. Votthesr Luckiech , an outstanding 
authority cn lignt ana lighting , has written the following on ti use of 



color in the work- orld: 



Studies and consiceralions of color throng 1 ' out the strictly utili- 
tarian, purely esthetic, ana broadly gcyeheloric*! a : plications Iced 
into mnj of the highw ays and b 71 ays of human reactions ana ;>:■ ivities. 
int Fortunately, consideration of color in the ’ c-rk- orld is some* hi t 
simolifiea. Its use is automatically restrictec for the 'e./oi that 
goon seeing conditions ai e cf prumaij importance • tx they depend pri- 
marily in. on brightness. Esthetic cofteia orations properly / ust a ait 
the realization of the pro: ury • ur..Oofe of an interior in tec work -world, 
Rich is to ..ake seeing cuick, easy, sale, accurate and c^.f'rt- ble. 
Furthermore, - orkers are v.om-bcings, &n Lot is s4tisfr ctcrry >nri 
appropriate for the. is relatively restricted co- .pored to the far great- 






. • • J . * -owr 

• j. il . 



. 

M U > 

L * • ' 

t 

, * 

• I | 

. c 

. 

I ' . I ^*1* * 

ki • Am , p iti-> .) • 

U • : *->■- 



- i- .. ■ t ■- .1 . i.. > - <w- —4 — -- 

-• ... — . * , A/ 

. 

■ - ■ • «r,i 

■ 

~ • 1 

_• i* : . . : • : : 

• • * — 



, -I T .. 

1 .. ii. 



- 

. 

. 






■•< Ui 



er freed or. in the use of color else>here. The „ orK- srld is a o.er 
place of serious work. Indeed, the environment should j.: ' . . ,t, 

cheerful, comfortable, and easy on the eyes and the workers. klso it 
should be appropriate. In fact, api rorriateness is very inprotant in 
the esthetic and psychological realms. 

I et us examine the possibilities of color in the office fro v the 
ba3ic viewpoints of serious work bcin • done by workers giving their ?% jor 
attention to work. A world** =rea which presents a variety cf colors is 
inappro xiate, annoying, confusing and disturbing. Simplicity should be 
the cardinal principle in any color-scheme which is to be lived , ith for 
long periods. Certainly there is nc sound or defensible reason for using 
strung color on ceilings, overhead structures and upper walls. This leaves 
the rei winder of the walls, the sup or tiny columns, if there are any, and 
the eouit .ent to receive color if desired. 

Among the colors available for offices, green, light greyed -green, 
or bluish green have sounder bases for acceptance than any others. Psy- 
chologically green is a fairly neutral color. It leans to; ard "coolness" 
if it is bluish green rather than yellc ish green. These are the predomi- 
nant colors in most landscapes. For this re;' son they are not novel, exotic, 
or rare. light gr eyed-green is pale enough to be effective in f effecting 
light, and greyed enough to attract little notice --nd conceal soil* e. 
Colors which are too strong in chrome (too pure-) not nnly district fro-i 
work but are so noticeaole that personnel will wesry of then. 

Color can provide subtle stimulation without distraction. It can 
make a small office appear larger. The combination in proper relationship 
and harmony of rcceeoing colors (the cool colors vhica have gren ir them), 
and colors which appear to advance toward the eye (the warn colors in the 



Matthew Luckiesh, Iignt 3 no Color in tic r-cr- -'.or Id , 1.3. Gutt 
Fercha Paint Company, Provide ice, p. It 
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red anu yellow color iiies; can - Iter t ie apparent distance rf t c 
wall fro the des*cs. 

?xe i on stimulatin' colors can oc used yive refres 1 inp co iti'ast 
in ara~s not useu for acetal (orxi&g sr*ac». 

In an office without suniignt,, or nose > infer -s front on ^ r'o wall, 
a *Gdei ately vam color senen.u Tor the r l la be -j propria c. Bunny 

yellows, and li' *.t and nediun buffs vovld be vslirble. *ven eubauecl reach 
or apricot itay be visualized. Co^x greens e?ae j«*ychclefic*l bisau Toils 
where there is too ranch heat, in office :th o.st, south, or » est a osui*s, 
can utilize preen color £ cweucs -ahicte are cool : ic. not too far fre® neutral. 

An office with too-.iip 1 ceilinp c:n be rede rore liveable dth a 
relatively darker color vj.ich "orinrs the ceiliny ro n" . 

Tie for© ro of Colors 

Cojior and colors lave certain cc-pia: influences utich hu>v ns create 
through experience. These influences vary eith an iudivickvl*s experience. 
Therefore, in .nay respects a fiven color a cos oinutiou u c;\ or . ' «al 3 

differ entl o to different iinsiviouals. One . c., lii c or TI.u..'. < red for n 
personal reason. This is true of all other colors. fV.eref ore, iny 
specific, tion of color for an environ \ e.t to be occ .led bj t on, ;d 
particularly by persons hose tastes, lives, disli-.u?, ^rrocint 0 • ,»d 
experie.nc s are not ko.*o' n, sbculo be based upon roncrulizu!. c;u r." t 1 
influences of color ich are known to be < uite univcrs-.l. folio irrr » c 
some powers of colors which are reasonably univerool. 

pepinninp at the red end of the snectru , t. ' reds nc -dj c > t 
oranpe-reds are relatively exciting-. Apparently this influence iv 1 
for deep oranre. fhe exciti-u- influence continues t-.i cu~b r- 4 -riwrl*. 



crinson, sc?rlet, orarr'e and j el low 
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• he chisrffci influence is Ktud* rati Tor yellow. It ext.nds in »te 



direction bs fs-r ?s ycllcxdnh green at least, and in the ot> er dii'ectinn 
nre< - > i: to 'o’ . tivul . ti. -sc cxciti i t - juu'iucacea oi orcw-c ana icd. 

A ti t n r i lliui.vr influence is univ rsel tor tne greens. It *xt«-5ds 
in both dircctio-ie i; t..c -pectrun. It L ivcs tog to Vo* cU-frful Aflusswe 
of ycllc* • -d it eventually is cuoncrned by the other influences n blue 
and violet. 



Fasting Iron green through blue-.yreen to blue, the colors hcco. e 
colder, . ore subduing and even depressing . 

The pwr^les ext«a fro. violet through purole and rew-ournle <w red. 
Tli-.y have no place in the cf icc excepting for sirall "is rhinos if o ite a 
nuEoer of cicti .ctivc colors are needed. ^ 



The effects of Color on Lirhti. >g 
.ne various types of incandescent M uc fluorescent lifting vary 
greatly ooth in their own color ana in taeir effect oa apparent colors 
of painted surfaces. Cor. pared to the yencr-ish-Cx-;<^ c incsi:-esce .1 lir.Vt 

i.hicl . e .e ont fa-dlirr idth, "Delight" fluorescent loo\s bluish, 

o 

the popular "J;0. unite" fluorescent louics silently yellc ~ seen, the 

"Soft dhite" fluorescent (the most flrtvrin.* to foods .'•au«ead»i-lo*icfis n ) 

loox8 slightly j wplish, rhilc tee lt ei- .*500° v ite roost closely Nni-rurimates 

/ 

the coi^i of natural * ayliglt. 



i'hc color Ci.osen one light, therefore, . >y orovc cisapi ointing 

or eve.i une lt.*cant under another * r j‘!'e only sale procedure i b to choose paint 
colors anoci the ou e type of l.ignt planned to be used ith thom. 



York, 



^..atthen' Luckiesn, Color nnc Colors, (D. V r> n J'ostr^nc Co., ?v 

1932) 

°Celor xor Industry , b.o. Gutia Perciia paint Company, providence 
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Taolc I lists a series of colors and shovs lifht scurc 3 hi ah 
ere desirable for each. It also shows lifht reflectivity of c cb color. 

Dcjrvrer colors te .u to ausorb 1 ight . fhe acre reflection ofiered, 
the tetter result in torus of foot candles of lighting inten&it- Iron the 
sane light fixtures ana electric current consumption . Hc*«ver , if v-lls 
reflect too much light the;* will dazzle the eye end do core bar ; tte*n good. 

The desirable lipnt reflection for office areas is yv^^test light 
overhead., » »ediua light in the middle, and darkest underfoot. Generally, 

80# light reflectivity for ceiling colors, 5 Qjt fer upper walls, end 35 1 
for the lower vail are-sS subject to scuffing, is considered a good rule- 



of -thumb . 

TAT3I E I 





3’fECTS OK lIGHTirG 


GK TUG 


Diced ATI Of colons? 




light 






Fluorescent 








IriCOu- 


eflective 




Daylight 4500 4vLtb 


bite 


Soft 


Lite Wans Tint 


(jpoQ 0 rj 


efficiency 


Maroon 


dull 


dull 


dull 


dull 


fair 


pood 


30?: 


Red 


Fair 


dull 


dull 


fair 


good 


good 


15 


Pink 


fair 


fair 


fair 


fa ir 


•’-ood 


- ood 


70 


Rust 


dull 


fair- 


fail- 


fair 


good 


good 


40 


Orange 


dull 


dull 


fair 


fair 


f->ir 


good 


50 


Bro*n 


dull 


fair 


good 


good 


f-’ir 


good 


15 


Tan 

Golden) 


null 


fair 


good 


rood 


fair 


ood 


60 


Yellow) 


dull 


fair 


fair 


fair 


good 


po d 


60 


Yellow 


null 


fair 


pood 


rood 


dull 


f tir 


75 


Olive 


good 


fair 


f'dr 


fail- 


hr ov a 


Tyro* r i 


10 


Chartreuse 


good 


POOQ 


good 


good 


yellow d 1 


allot od 


70 


Dk. Creen 


pood 


pood 


food 


fair- 


dull 


dull 


20 


Lt. Green 


rood 


good 


rood 


fair 


cull 


iu" 1 


75 


Peactck ) 
Blue) 


pood 


good 


du31 


dull 


dull 


dull 
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Turcuoise 


POOQ 


fair- 


dull 


dull 


dull 


dull 


40 


Royal Blue 


pood 


fair 


dull 


dull 


dull. 


dull 


40 


It. Blue 


good 


fair- 


dull 


dull 


dull 


do. 1 1 


55 


Furole 


pood 


fair 


cull 


cull 




hull 


10 


Lavender 


good 


good 


dull 


dull 


pood 


dull 


A0 


1 agneta 


go d 


food 


fair 


dull 


good 


bull 


40 


Crey 


good 


pood 


fair 


soft- 


soft 


dr.11 


55 


ftOTE: Tb» se are 


ap roxinr.le figures 


subject 


to variations i 


c- lor Ui*j< 
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toward Kethum, put your Office to /ork. Office Eeuipjuent and ’ r.nage- 
ment, august 1952, p. 31 
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Lighting 

What is good lighting? Good lighting is controlled lighting 
which aims toward the following objectives: 

1. Even illumination vhich can be approached through planned 
lighting fixture layout. 

2. Low surface brightness, wherein glare is reduced to a ndnimura 
by fixture design. 

3. Reduction to the minimum of brightness contrasts between 
surrounding and background surfaces. 

Proper lighting in an office is an absolute necessity. L'atthew luck- 
iesh has listed the advantages accruing frort good lighting: 

1. The performance rate of useful work rises 

2. Fewer errors are made 

3. Less time and fever materials are wasted 

4. Hfe'C fatigue, mental fatigue, and general fatigue are reduced 

5. Baployees are kept at a higher peak of efficiency for a greater 
part of the day 

6. The accident hazard in areas like staircases, corridors and 
storerooms is reduced. 

7. There is a stimulating effect on morale 

It is significant to realize that one-cuarter of our body energy 
is used for the act of seeing alone. Yet too much light is more fatiguing 
than the use of too little light. For example, a Johns Hopkins University 
study found that three hours of continuous reading under daylight reduces 
visual efficiency of the human eye bj 92^, while direct incandescent light 

^Horner B. Harrison, .hat is involved in Office Design, Office 
lanagenent and Equipment, October 1992, p. 8? 
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of proper intensity, placed vail out of the line of vision, causes 18 % loss. 9 
Vfhere close concentration is required over lengthy periods, a 50 to 
60 food candle let el is preferable, 1th over-all lighting raised accordingly 
to hold dovna the brightness contrast ratio. " Brightness", as the crd is 
used by the Illuminating Society, does not mean the amount of light in a 
room, which is measured in foot-candles. Brightness is used as a comparative 
tern to indicate the amount of light given off by ar ly surface. The 
Illuminating Engineering Society recommends that no task object by more 
than 10 ti.es brighter than any other adjacent to it. 1 ' brightness contrast 
ratio is the basis on v;hich color and lighting coordination are planned. 

The goal is to provide a light level about 3 times os great on the ork 
surface as in adjacent areas. Too much dependence on the desk lamp and too 
little over-all lighting provide a 50 to 1 brightness ratio — which is far 
too high, .thile only a lighting expert can chart office lighting scientifi- 
cally, Table II contains general recommendations as a check list to examine 
the functional adequacy of lighting . 

TABLE II 

RECCMSrTDED II LUm’ATlON KOI TOF.K AISAS 11 



Typical Areas Foot candles 

Private Offices with available daylight 40 

General Office open areas 50 

File Department areas 60 

Private offices with no available daylight 60-70 

Office machine and detail working areas 70 



Types of lighting fixtures 

Luminous indirect fluorescent lighting equipment is fast becomrrdng 
standard in offices. This type is found most comfortable to live with. 



^Howard Ketcham, Put Your Office to .7ork , Office * anapement and 
Equipment, August 1952, p. 33 

l OBrightness Controlled, Desk Glare Gone , Office Management and 
Ecuipnent , Noverber 1951, p. 76 

•^Kenneth H Fdpnen, lighting Plays Dynamic Pax-t in Raising Office 
Efficiency Level , Office Manarement and Equipment, July 1951, p.25 
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ith wMte ceilings a type of government designed equipment delivers 90 " 
of its output to the white painted ceiling which then becomes a broad area 
of indirect illumination (70^ reflectance). The IQ? of the light vhich 
cones downward through the luminous plastic reflectors causes the;, to blend 
into the ceiling. Illuminating engineers call that "low brightness 1 ’ , mean- 
ing that the luminous plastic reflectors are close to the brightness of the 

12 

ceiling behind it that the reflector does not stand out or glare. 

This basic lighting unit (No. 355 in the government design is 
four feet long, and contains two 40-watt, T-12 fluorescent tubes to the unit. 
These units can be fused singly or joined in continuous rows. In a 
paper given before the Illuminating Engineering Society in 1951, K'r. Thomas 
F. Goghlan, electrical engineer with the Public Buildings Service of the 
General Services Administration, referred to an interesting and unusual 
characteristic which appears to be inherent in this type of lighting. He 
stated: 

As dust accumulates on the lighting equipment and on the ceiling, 
their comparative brightness ratios tend to draw closer together and 
improve, even though the quantity of the light is naturally reduced 
by the depreciation of the lamps and the accumulation of the dirt . 

Summary 

Good lighting factors can be summed -up as follows: 

1. The brightness-ratio between the fixtures of a general lighting 
system and their background should be as small as possible. 

2. The brightness-ratio between the visual task and its immediate 
surroundings should be as low as possible. For example, this printed page 
can be read with greater ease and accuracy when its immediate surroundings 



ment 

) 



•^Martin Deac, " Twenty-Five files of Office Lighting , Office I’anage- 
and Equipment, March 1952, p. 3 ' 2 . 

13 Ibid, p 33. 
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such as a desk-top, are of approximately the same brightness as the page. 

3. The brightness of the specific task should be as great as any 
major areas in the entire Visual field. Usually thi3 cannot be achieved 
without supplying supplementary light to the task from glareless local lig'nt- 
sourees in addition to the light supplied by the general lighting system. 

The supplementary lighting also provides a means of fitting light to the 
tasks . 

4. In many cases in the office details must be seen silhoutted 
against a background whose brightness is controllable. If each , orker's 
tasks are studied, whether they are performed at a machine or a desk, the 
proper treatment of the background is generally cuite obvious. 

The Esthetic Effect of Lighting 

There is a limit to how much factual engineering can do to solve 
the office lighting problem. It may meet the physical needs in foot-candles 
and lumen measurements. It will meet the problem of eye comfort, improve 
the visual acuity, and therefore the output of the worker. But what will 
it do for the steno or typist in terms of her own ego? To her the cuestion 
"How do I look" hits at the basis of her emotional well-being, and conse- 
quently, affects her morale, efficiency, and her output as a worker. The 
answer must be sought in the realm of the Arts rather than that of the 
sciences. This approach would delete the esthetic error made in so many 
offices where rows upon rows of fluorescent lighting fixtures cast a highly 
unflattering light on women workers. 

Several suggestions to alleviate this situation are proposed by rr. 
Abe H. Poder, a prominent lighting designer rath headquarters in "ox York.- 

x 'Abc K. Feder, Office Lighting, — The Imaginative At proach . Office 
lanagement Review, April 1952, p. 227 
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He states that perhaps business offices would cone closer to 
attaining emotional as veil as visual comfort for their workers if those 
who plan them vould think of new lighting developments as new tools rather 
than as complete answers. The fluorescent lights could be spread out in- 
stead of being run in rows, and mounted behind a ceiling made of a trans- 
lucent material instead of housed in individual fixtures. The result would 
be a glowing luminous ceiling rather than harsh tracks of lights. Also, 
other kinds of added incandescent floodlights recessed at strategic points 
could be added to blend with and add sparkle to the flat fluorescent light- 
ing. Trie result rould be an office in which people would not only sec well 
but look well. 
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CHAPTSl III 
ACOUSTICAL TELATl’S'T 

Noise interferes with efficiency, slackens and dulls mental 
processes, lessens precision, exacts a toll on the nerves, induces absen- 
teeism, contributes to turnover, in general can be classed with poor 
ventilation and bad lighting. 

The Aetna Life Insurance Company, Hartford Conn, did a comprehensive 
study on this problem, before they moved into a new building, they made 
a careful ana complete study of the effect of noise on employees to deter- 
mine tne extent of projected sound conditioning that should go into the new 
structure. The test was made on the control department, where 30/ of the 
employees were on s bonus plan . The department also included typists, 
checkers, machine operators and other employees. It was found that the 
efficiency of bonus corkers increased 9.2$% in the farst year they worked 
in the sound conditioned room. The result of a test period of 2 years 
showed that the typists errors decreased 29% and those of machine operators 
52%. The Bell Telephone Laboratories also estausated that noise which 
decreased the efficiency of a routine worker trill decrease the output of an 
executive by 30% ,15 

%’eealess noise should be eliminated; there are certain inescapable 
sounds characteristic of the operation of most offices, such as the 
clatter o.f typewriters and the noise of other machines. Lost office 
sounds can be confined to their source by properly installed sound condit- 
ioning which can reduce the overall noise level as much as 4Q% to cQ with 
a potential 1Q% increase in the efficiency of employees* Office noise 



•^L'elvin E. Krampf, Moise Costs Noney , Office 1 'ana ement and gouip- 
ment, July 1952, p. 77 
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itself generally is not annoying. It is the reflection of noise that 
causes nost of the trouble. Noise waves strike hard surfaces, such as 
walls and ceilings, then bounce back where they meet other oncoming 
waves. Unless steps are taken, the waves override each other and the 
result is consul's on. 

The average office records about 60 decides — a sound-conditioned 
one about 50 * This does not sound like a great reduction, but the picture 
changes when it is considered that 50 decibles have a phj-sical intensity 
of 100, uCw energy units, while 60 decibles have 1,000,000 or 10 times 
as many. At the threshold of painful sound, 120 decibles, the physical 
intensity is several billion units. 

As a general rule, sound conditioning is satisfactory if the 
ceiling is covered with one of the materials which have been developed and 
tested by members of the Acoustical Materials Association. If ceilings 
are high, it may be necessary to sound condition part of the walls. 

Acoustical products are made of a variety of materials. Experimental 
use of these different materials has shown that no one of them will do all 
jobs equally well. For a particular installation one 1 s choice should be 
one that will meet the acoustical requirements of the room. Other consider- 
ations should also be taken into account. These srej moisture resistance 
where high humidity conditions exist, light reflection, decorative 
possibilities, structural strength, and maintenance costs. 

Acoustical materials absorb sound waves and change sound energy 
to heat energy. A good acoustical material will absorb 7C£ of sound and 
reflect only 3Q£. 

If the noise problem is concerned chiefly with high pitched 
sound, the mate rial should have high absorption at the higher frecucncies. 

This is a technical subject anc should be left to a trained acoustical 
engineer. lost members of the Acoustical Materials Association furnish 
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this advice gratis. The engineer will first study the present office 
noises, recommend a suitable tile of the proper frecuency, select v, here 
it should be placed and how. it should be erected. 

Table III is a table of coefficients for the various materials 
that constitute typical interiors. This list is useful in making simple 
calculations of reverberation. The higher the coefficient, the greater 
the sound absorption vdll be. 



TABLE III 



COEFFICIHTTS OF 
Material 



GENERAL BUILDING MATERIALS 16 
Coefficients 
12Scps i; - 512cps* 



2048cps- 



Brick wall, painted 


.012 


.017 


.023 


Brick rail, unpainted 


.024 


.03 


.049 


Carpet, unlined 


.09 


.20 


.27 


Carpet, felt lined 


.11 


.37 


.27 


Fabric hung straight 

Light, 10 oz per sq. yd. 


.04 


.11 


.30 


tedium, 14 oz per sq. yd. 


.06 


.13 


.40 


Heavy, draped, 18 oz per so. yd. 


.10 


.50 


.82 


Floors, wood 


.05 


.03 


.03 


Floors, concrete 


.01 


.015 


.02 


Glass 


.035 


.027 


.02 


Marble or glazed tile 


.01 


.01 


.'15 


Plaster, smooth finish 


.013 


.025 


.04 


Plaster, smooth finish on lath 


.02 


.03 


.04 


plaster, rou; h finish on lath 


.039 


.06 


.05* 


flood Panelling 


.08 


.06 


.06 



* Cycles r>er second. The number of cycles doubles . ith each higher octave 
in the musical scale. 



l^Llelvin E Kranpf , Noise Costs Money , Office V.narement and 
r^quipr.ent, July 1952, p 77 
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CHAPTER IV 
PARTITIONS 

Tore often than onot an office rust be placed in an area that is 
either devoid of Partitions or so completely partitioned off as to make 
the place see like a succession of cubby holes. 

Movable jartitions seen to offer many advsnta es. Not only do they 
make maximum use of what space there is available, but their easy installation 
or removal are most attractive in a naval installation which is continually 
expanding, consolidating or changing in mission. 

In addition, it takes s few days at most to install r-ovaole partitions 
in the fashion thrt best suits the current flow of office work. Better 
still, office routing can go on, since there is no debris, no excessive 
noise, c.uct removal, and no dirt. The partitions can be used ov , r and 
over, an economy factor that makes the original cost (roughly equivalent 
to the cost of conventional walls ) of less significance as time goes on. 

These alls are fireproof, yet only 1/4 to 1/8 the wiight of conventional 
walls — a strong advantage where floor loading is s prime consideration. 

There is o.i the market a tyre of ncnel construction-- a non-nettallic 
composition board of absolute nermanent flatness which is almost identical 
to steel panels. The three inch movable ’rail is more soundproof than a 
tile and plaster wall of twice that thickness. It has four tines the 
insulating qualities of a clay tile wall plastered on both sides. These 
units cjn be wired for air- conditioning, phone, end other electrical connec- 
tions by means of "lay-in" racer/ays in both base and cornice as well as 
panel connections. 

l^Alvin k. Haltel, Trends in Tsvable Office Partitions , The }‘anage- 
,ment Revie , September 1951* P. 532 
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It should be remembered that the erection of too many private 
offices is bad from the light, ventilation, rod space vievooint. The 
biggest single contribution to office flexioility is the elininotion of 

as many partitions as possible. 

'any companies m&nuf acture siovsbie panels. Although they vary 
in height and general construction, their functions are the so-'e. 
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CHAPTER V 



OTHER FACTORS 
Undcr-flooi Ducts 

because the arteries which carry the wiring are onriecl in the floor 
and can.ot oe seen, they too often are not riven the irsnortancc ti ey us-and. 
In an old building there is net i*uch that can be done about the-’, in new 
ne; buildings the grid cattern for under-floor ducts can be jc olen. cd that 
only the installation of a high or low tension insert is necessay to oring 
v;irin,r to any possible desk or ecuipnent location. 

Service Facilities 

In planning the office, cinsideration should be give, to every 
possible service facility, such ns wash room, cafeterias, narking facililie 
and the availability of public transportation 

Air Conditioning 

Jess Larson had this to say about sir conditioning in govern-, e .t 

offices: 



Consider air conditioning. Electronic and other tyres of filters 
will nake the air v«e breathein buildings better and cleaner than we 

can find anywhere. air conditioning has r.ade the "block ty^e" 

building possible, just as steel and the elevator made the skyscraper 
possible. I doubt if we ever build a ving-tyre building again. Floor 
space s imply costs too much in a ’.ring-type plan. 



^Jess Larson, Air Conditioning in government Buildings , Office 
Lana.-e;. ent and nquipnent , December 1952* P« 65 
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CHAPTER VI 
OFFICE LAYOUT 
Introduction 

..'.at is layout planning? Very seldom has the arranger .cat of vork 
places been planned. Many of them just developed or grew that ray. If 
Navy office space was planned, the original functions of the office have 
long slice disappeared, or the functions have been increased or decreased 
to such an extent that there is no semblance of planning lay out . Desk's 
and files are squeezed in from time to time, and so the whole thing (like 
Torsy) just grew. 

Layout Planning Analysis 

* detailed analysis is required to achieve the most efficient re- 
lationship of work places. This analysis is composed of 3 simple steps, 
and they c->n be applied to any type of layout planning. These steps are; 

1. Put the problen on paper 

2. Show lines of flow 

3. Convert flow lines to machine (or desk) lines'^ 

ihe first step is to rut the office on paper. It is easier to see 
the inefficiency of the improper relationship of .ork areas on paper than 
it is in the office. Particular attention should bo given to the location 
of columns, doors, indews, aisles, radiators, and utilitifes. 

The nezt step is to deter dne the functions performed, the methods 
used, the person performing each task, and finally the relationship of one 
job tc another. Out of this analysis should come a clear picture of the 
work perf or ,ed, and a pattern of the flow of paper through the office# 

R. In er. Layout Planning Techniques # kcC-raw-Kill Book 
Cos any, 1950, p!4. 
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The functions performed should be listed first. This till provide a logical 
basis for later subdivisions and will enable the planner to break the task 
into units hich he can analyze more ea silly . fhe number of people involved 
in an inui/idual function or department and the nature of their activities 
vill det* nwine the quantity of desks and ecmipnent and the total sp ace 
re, uireme its. 

Although the space required per individual may veyy, the general 
practice is to allow 10C souare feet per person in making preli. in^ry” esti- 
mates of space recuirements. The average of 100 square feet er •'erson for 
office or' er s provides for office corroacrs. Elimination of office corridors 
cuts the average to 20 square feet per person. S-ace requirements vary 
due to the variety of work performed. Other general yardsticks are: 

For each major executive 400 so. ft. 

For each sub-executive 200 so. ft. 

i* or each central active file dept. - per file 5 so. ft. 

For each inactive file dept. - per file 3r so. ft. 21 

Using these standards, space recuirements for an office section can be 
computed, figures for sections can be then combined to show total snace 
needed for the office. Figures obtained on this basis will most likely 
result in a larger amount of space that is available. In this case percentage 
cuts may be .'-ace or more oetailed studies instigated to see .-here soace may 
be reduced. 

After the layout planner has gathered information on paper flow and 
general soj.ee recuirements, he must take into consideration various limiting 
factors, oecause an office layout cannot always be based solely upon funct- 
ional *md utilitarian requirements. Personalities, the peculiar phy sical 

2lKenneth H Itipner, Space Standards in the Office Layout , Office 
Equipment Digest, November 1952. p. 23 
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shape of the office, overriding considerations peculiar to the functions 
of the office are some of the many factors which the layout planner must 
ascertain before he proceeds very far with his analysis and planning. Others 
can be enumerated as follows: 

1. Area requirements of departments, private offices, coat rooms, 
stock rooms , rest rooms. These allotments in many instances depend upon 
whether secretaries share offices with executives, and an inventory of 
furniture needed in the office operation. 

2. Safety factors. These include the number and location of exits, 
and the freedom of passage to exits 

3. Lighting and ventilation 

u. Isolation of noisy departments 

5. Physical requirements of railings and partition runs 

6. Location of telepnones, buzzers, intercoms, desk lights, con- 
venience Outlets, clocks, and other services 

The flow of work through an office should be shown graphically as 
well as by locational charts and guides. The ideal is to make the flo?? of 
work through the office as short as possible. The office should have a good 
functional plan or work flow arrangement. This saves countless hours of 
lost time in going from there to here. The same number of people can pro- 
duce more work or it may take fewer people to do the sane amount of work. 

It establishes direct routes or traffic for nail, messengers, and employees 
with a - liffium amount of disturbance and confusion to all workers. 

/ith this ideal in mind, and consistent with the limiting factors, 
the equip ent can be arranged in the provided space. Templets provide 
an effective tool in making up the final llyout. They consist of patterns 
of tbt various nieces of equipment cut to scale from cardboard or oU er 
stiff ni tcrial. Their use makes it easy to experiment ith various 
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layouts until - satisfactory layout is found. Templets are inexpensive 
tools and > rovide the most satisfactory n.ethod of evolving the best 
solution to the average lap out problems'^. 

■if ter til changes have been : tr.de ana oho layout in fin-1 'or- is 
approved, co- lete instructions for the <ove and the changes to theofiice 
to be lade- should be published. The instructions shouJd provine a geve 
schedule, uhich .lists each item of equipment, where it is to be roved, and 
its old and nev location, fr.e move snould be accomplished to provid* as 
little aisru’ tion of office routine as possible. 

Space Utilization 

Jess Larson, Federal General Services Administrator, specking on the 
topis "Ko Space for haste" at the "Office of the Year Awards luncheon’ 
on October 2C, 1952, stated: 

.=• a general rule, y.e insist that all users of government sapee 

trust 

1. Utilize open space, eliminating partitions wherever irossible 

2. Double-up in private offices, eliminating as many single 
occurnney rooms as possible 

3. Study agency space layouts leading to better program efficiency 
in less space 

A. Consider the transfer of records not needed for day-to-day 
use to a records depository- 

5. Eliminate all unnecessary furniture from active office areas' * 

Standards 

btancards in office layout ere invaluable because: 

1. They facilitate planning future requirements 

2. They aid in making efficient office layouts 

j. They prevent costly and acrimonious disputes, as all people in 
a category receive identical equipment and facilities 

A. They prevent the uurchase of luxury items on the one hand, and 
inadequate or inferior items on the other 

21 

>. i< urniture can be readilly moved from office to office * 



•'nJohn h. Inner, Layout planning Techniques , L'cCraw-Hill Book 
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A comdttee sponsored oy the National Office Management Association 
under the procedure of the American Standards association has provided 
a range of over-all extensions of netal. and wood desks and tables cor ronly 
used in trie noaern business office. Tne larger e>ecutive ces .s — over 
60 incr.es in width — are mot covered. This will be a great aid to office 
easnagers in reducing the nuaoer and variety of equipment used and sinclifying 
ordering and reordering of equipment. It will promote a more flexible 
furniture arraingenent in an office, encouraging and facilitating inter- 
change of personnel and equipment. Table IV lists the standards usedl 



TAdLrs IV . r 

STA’iDArDS FOR OFF ICS DSSSS AND TABLES 



Genera] Classification 

Double Iedestal 

3i«,;l** 'ed^stal 
Tables 



Overill Top Dimensi 
Metal 



ftidth 


Depth 


50 


30 


55 


30 


60 


30 


6u 


3a 


40 


3C 


45 


30 


45* 


34* 


45 


30 


50 


30 


55 


30 


60 


30 


60 


34 



( In inches) 

Vood 



Width 


Depth 


5C 


32 


52 


32 


52 


32 


60 


34 


42 


32 


J i 

K r*~r 


32 


l2 


32 


44 


32 


51 


32 


52 


32 


5* 


32 


60 


34 



*Flat ton or fixed bed typewriter desks only 
Single pedestal disks rave drawer or compartment arraingenent at only one 
side of the user’s position 

Double pedestal desks have drawer or compartment arraingenents at both sides 
of the user’s position 

$idth is tie long dimension measured from edge to edge of' the deik cr table 
top. 

Depth is the short dimension measured from front to back eager of the desk 
or table tor 



^3pacc Control nays off in Federal Offices , Office r-.narc. :r.t and 
Ecuip-.ent. December 1952, r • ^2 

I. Kcelcn, Establishing 3tandai-ds for Office 3 acc na Office 
Furnituie , Office Manage' -ent and Ec-uipnent, July 19pl, p. 30 

2 " First Two Standards Set for Office Equipment Field , Office vanage- 
raent -nd Eouip.ent, August 1951, p. 29 
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Arranger.ent Factors for Office La j out 

The following arrangement factors have been suggested bj the 
Policy!. ole ers' Service Bureau as i\ guide to the la: out of e depart .eat 
after the location of the individual departments of an office hj*ve been 
determined-- 1 . 

1. Aisles cr passageways, leading to the .ain exits should nev r 
be less than :,4 inches wide, preferably 66 inches vide. vinirrun aisle 
space between rc-s of desks: 36 inches for a secondary aisle, 4..', inches for 
inter .udiates, and 60 inches for a min aisle. 

2. The - erking space between the back of one desk and the front 
of the next desk — the clerical seat space — should never be less than 

2 ir.c.43, preferably 36 inches. The preference for the latter spacing 

occurs ere there are .acre than 2 desks in a row. 

£* If files nt’Q set up front -to-front or if it opens toward an 
aisl , desk or other piece of equipment, the main and subsidiary aisles 
should e^ual A to 66 inches and 22 to 36 inches respectively v.hen the file 
drawers are open. 

4. If shelving is set up front-to-front or if it opens toward an 
aisle, desk or other piece of equipment, the- min and subsidiary aisles are 
equal to the depth of the shelving plus 4-t to 66 inches fox /tain aisles and 
2C to 36 inches for subsidiary' aisles. 

5. Large o;en spaces are better than the same space cut into smaller 
rooms, oecauoe they make control and communications easier U nu nr o vide getter 
light . 

9/ 

“* 0 John I . Imrrer, layout planning Technicuas , Lepra - ill nook do., 
1 V 50 , r. 315 , as reproduced bj permission cf the rolicy hnl cr? "■ nr'c® 
bureau, etropoiiten Life Insurance Company. 
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6. oolid wall partitions should be avoided oecause of t.eir in- 
flexibility. ketal, composition, or other movable partitions are preferable. 

7. (hers partitions are installed around clerical groufts, t o 'be- 
o.uate Meync of exit should be provided. 

b. Fersons using pens or pencils should have the light co ...i over 
the lift a oul^er. Tnis using typewriters r.*ay have the light col, In, over 
either os ouloer. "-o employ ee snould fac-~ the light. 

/. Desks should face in the same direction. They should not face 
each otner unless two people work together. Desks should not be 'Ijccd tightly 
against, and facing a wall or partition. 

lb. For maximum efficiency', not more than two o.csks should bo set 
side bv sloe, enabling each person tc be on a aisle and get in end out v itheut 
disturbing anyone else. The highest practical number of desks f*r row is five. 

11. Desks should be arrap_ed to give a straight line fio. of ork 
so that each desk occupant ill receive his work from the person behind or 
beside him. 

1 o. Files should be placed against walls or railings if possible. 

13. ea vy safes should be located close to ^ alls or colii' is to ore- 

vent -• such strain as possible on the beams. 

L 4 . If lockers are to be placed inside a department, chey should 
be located ne-:r the exits but not close enough to block passage or to inter- 
fere with the v*ork of those sitting hear them 

15. Enployees should be placed near the person having authority 
over ther. 

16. Tnose who do the 11 closest" work should be located nearest the light. 

17. Employees having the most ccsmunication ith other sections 
should D located nearest the e>its. 
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